In present the improved demand of lightweight materials by high strength to weight ratio in the aerospace and automotive industries has managed to the development and custom of Al-alloy-based composites. In this paper an effort has been prepared the Al6082+Cu+Zn composite material and the optimization of CNC milling process parameters for two different work materials of compositions are Al6082 96%+Cu3%+Zn1%, Al6082 89%+Cu7%+Zn4% composite material. .The characteristics of these alloys have strength as well as weight ratio makes the extensive research on Al-Cu-Zn alloy MMC is carried out universally because of it is widely used in automotive & aerospace industries. Tribological behavior of aluminum alloy matrix is fabricated by using the stir casting process was investigated. The concept of grey system stands a innovative optimizing technique for accomplishment the estimate, grey relational analysis and resolution building in various regions. In this paper, usage of grey relational analysis aimed to optimizing the machining process parameters for the work piece is surface roughness and the metal removal rate is familiarized. In directive to increase the quality and productivity by using the optimization of CNC milling process parameters like speed, feed rate, depth of cut and different coated HSS tools to afford a good surface finish as well as high material removal rate. Therefore a multi objective optimization problem has been obtained which can be solved by the hybrid Taguchi method comprising of grey relational analysis.. Finally, Taguchi method has been used to solve the optimization problem.
Introduction
Aluminum's weakness is its lack of strength in its pure form. Metal matrix composites (MMCs) represent a moderately new class of materials characterized by lighter weight and greater Wear resistance than conventional materials. By using this technique certain aluminum alloys can be as tough as the steel. Addition of copper to aluminum increases the strength, resistance and hardness and also makes it with heat treatable process [1] . Alternatively adding zinc causes increased tensile strength and resistance to corrosion. The presence of copper and zinc develops the strain, hardenability and enhances the material strength by the solid solution [2] . Chemical composition and heat treatment employ the important influence on the mechanical properties. A new technique of engineering cast Aluminum matrix composite has suggested increasing the wettability between alloy and reinforcement.
In this exploration the numerous surface roughness measurements of the product organized by CNC milling operation are to be studied experimentally and the results will be interpreted systematically. Quality and productivity are both of the most important criteria in any machining operation. But it can be seen that as the quality increases the productivity tends to decrease. It is therefore crucial to optimize quality and productivity concurrently. The product being machined has to have the minimum surface roughness value, and in order to attain high quality the processing time has to be cooperated which directly affects the productivity. [5] . Thus it is very significant to optimize both the factors simultaneously. In milling, surface finish is one of the most significant aspects. There are various roughness parameters and Ra is the most commonly used. Yang and Chen (2001) confirmed the methodical method of consuming Taguchi parameter strategy in process control of the individual milling machines [4] . The Taguchi parameter design was agreed out in demand to recognize the optimum surface roughness recital with a particular grouping of the cutting parameters in an end-milling operation. Ghani as functional Taguchi optimization methodology to optimize the cutting parameters in end milling although machining hardened steel with TiN coated carbide insert tool underneath semi-finishing and finishing conditions of high speed cutting in view of the milling parameters -cutting speed, feed rate and depth of cut. Oktem focused on the advance of an effective methodology to determine the optimum cutting conditions, helping to achieve the minimum surface roughness in milling of mould surfaces by Response Surface Methodology (RSM) with an developed genetic algorithm (GA) [5] .
The purpose of the current work is to familiarize the use of grey relational analysis in choosing optimum machining conditions on multi-performance characteristics, namely Surface roughness, metal removal rate (MRR). The setting of machining process parameters was proficient using the Taguchi experimental design method. In accumulation, the most effective factor and the order of importance of the controllable factors to the multi-performance appearances in the machining process were determined.
MATERIAL SELECTION
In the present analysis, Al-Cu-Zn alloy was selected as the base matrix subsequently its properties can be personalized through heat treatment process. For composite material selection of Matrix and reinforcement are of prime importance. For this research work we had selected material as follows.
MATRIX
Aluminium alloy 2000, 6000 and 7000 series are used for fabrication of the automotive parts. PAMC under revision consist of matrix material of aluminium alloy Al6082 has chemical composition is shown in the Table. An advantage of using aluminium as matrix material is casting technology is well recognized, and most important it is light weight material. Aluminium alloy is associated with some disadvantages such as bonding is more stimulating than steel, low strength than steel and price is 200% of that of steel. But with proper reinforcement and treatment the strength can be improved to required level.
REINFORCEMENT
Particles of Al2O3, copper and zinc are used as reinforcement.
Copper (Cu)
Copper particulates have accomplished a prime position among the various PAMC. This is due to the fact that overview of Cu to the aluminium matrix substantially enhances the strength, the modulus, the abrasive wear resistance and thermal stability. Copper with oxygen content below 10ppm is called 'oxygen-free.' 'Oxygen-free, high conductivity' (OFHC) grade copper has room temperature electrical conductivities equal to or greater than100% The resistance of Cu to acids, alkalis or molten salts up to 1083 degree Celsius makes it a good reinforcement candidate for aluminium based MMC. Moreover, Cu is easily obtainable and has good wettability with aluminium alloys. Addition of alumina particle results in good wear properties and compatibility. Addition of Cu particles results in Excellent Mechanical properties this produces a very hard and strong material. ALUMINA Adding of alumina particle has shown increase in tensile strength and it has good compatibility with aluminium alloy. The aluminium used is 6082. The chemical composition of Al6082 is 
ZINC
Adding of zinc particle results in low friction of composite as it is good dry lubricant hence reduces wear and abrasion and it acts as a good anti-corrosion agent.
COMPOSITE ALLOY PREPARATION Procedure
Stir casting process starts with placing empty crucible in the muffle. At first heater temperature is set to 500°C and then it is progressively increased up to 1090°C. High temperature of the muffle helps to melt aluminium alloy quickly, decreases oxidation level, develop the wettability of the reinforcement particles in the matrix metal. Aluminium alloy Al-Cu-Zn is used as Matrix material. Essential quantity of aluminium alloy is cut from the raw material which is in the form of round bar. Aluminium alloy is dressed to eliminate dust particles, weighed in the crucible for melting as shown in fig 4. 2. During melting nitrogen gas is used as inert gas to create the inert atmosphere around the molten matrix. Aluminium 6082, copper (Cu) and zinc are used as reinforcement.. Then it is thoroughly assorted with each other with the help of unification machine for 24 hour. This mixture is kept ready 1 day before the test has to carry out. Prior to conducting the test this mixture is kept for heating in alternative heater.
Reinforcements are heated for half hour and at temperature of 500°C. When matrix was in the fully molten condition, Stirring is started after 2 minutes. Stirrer rpm is progressively increased from 0 to 300 RPM with the help of speed controller. Temperature of the heater is set to 750°C which is underneath the melting temperature of the matrix. A uniform semisolid stage of the molten matrix was achieved by stirring it at 630°C.Pouring of preheated reinforcements at the semisolid stage of the matrix improve the wettability of the reinforcement, reduces the particle settling at the bottom of the crucible. The flow rate of reinforcements measured was 0.5 gram per second. Dispersion time was taken as 5 minutes. After stirring 5 minutes at semisolid stage slurry was reheated and hold at a temperature 900°C to make sure slurry was fully liquid. Stirrer RPM was then progressively lowered to the zero. The stir casting apparatus is physically kept side and then molten composite slurry is poured in the metallic mould as shown in fig4.5. Mould is preheated at temperature 500°C before pouring of the molten slurry in the mould. This makes sure that slurry is in molten condition during the pouring.. Then it is fast quenched with the help of air to decrease the settling time of the particles in the matrix as shown in fig 4.6 
Heat Treatment
The application of the term heat treatable to aluminum alloys, together wrought and cast, is regulated to the specific operations engaged to increase strength , resistance and hardness by precipitation hardening thus the duration heat treatable serves to differentiate the heat treatable alloys from those alloys in which no major strength development can be achieved by heating and cooling. 
EXPERIMENTAL DETAILS Experimental works
In this the experimental setup of milling process, and measuring instruments like Talysurf meter and also experimental procedure, experimental results can be calculated.
Experimental setup
In the current work, CNC milling machine is used to machining on Al 6082 matrix alloy, the machine setup is presented in fig.4 .1 
.4 Work piece material used
The present-day work has been carried out two different materials. They are Al6082 96%+Cu3%+Zn1%, Al6082 89%+Cu7%+Zn4% as shown in fig 11. The material properties are obtainable in the material hand book. All the specimens were in the custom of 90mm x 90mm x 12mm blocks.
TALYSURF METER
The surface roughness parameters have been dignified in this experiment using the Talysurf (Taylor Hobson, Surtronic 3+). The measured roughness parameters along with the Design matrix have been exposed in Table  Table size 360mm
Design of experiment (DOE)
The Design of Experiment method permits us to carry out the modeling and analysis of the effect of process variables (design factors) on the response variables. In the extant study, depth of cut (d mm), spindle speed (N rpm) and feed rate (f mm/min) have been chosen as design factors while other parameters have been expected to be constant over the experimental field, for this work L9 orthogonal array was selected. 
PLAN OF EXPERIMENTS
The experiment was performed with three parameters: cutting speed, feed amount and depth of cut and fluctuating them for three levels. According to the rule that degree of freedom for an orthogonal array should be superior than or equal to sum of those wear parameters, a L9 Orthogonal array which has 9 rows and 3 columns was selected as exposed below: 
. GREY RELATIONAL ANALYSIS
In our case, the problem has two performance characteristics that essential to be minimized by indicating suitable processing conditions expressed in [1] . They are: Surface roughness, Metal removal rate (MRR).
Methodology of the Present Investigation
The machining process to be examined relates to 27 different experiments. For the GRA, these 27 experiments become 27 subsystems. The impact of these subsystems on the response variable is to be analyzed using GRA technique. Hence, the machining process (system) is assessed by directing 27 experiments (subsystems) where each experiment is termed as comparability sequence (subsystem). The response variables considered are: Surface roughness, Metal removal rate. The S/N ratio obtained for 27 experiments for all the responses were normalized [3] and the deviance sequences were determined. Additionally, grey relational coefficients for all the experiments were calculated, and the weighted grey relational grades were attained.
Step1: Taguchi's signal-to-noise ratio analysis on responses variables
Statistical analysis was approved obtainable on the experimental statistics attained through Taguchi experimental design using statistical software MINITAB 16.In this step, S/N ratios are calculated for responses obtained from drilling operation and the optimum mixture of input parameters are determined based on the quality requirement such as SmallerThe-Better, Larger-The-Better.
i) Smaller-The-Better
In machining process, the response features such as Surface roughness should be low for better quality, hence smaller S/N ratios are considered for these parameters. Signal-To-Noise ratio for the Smaller-The-Better S/N = -10 *log (mean square of the response) ii) Larger-The-Better
In machining process, the response characteristic like material removal rate should be high for better quality. Hence larger S/N ratios are considered for this kind of parameters. Signal-To-Noise ratio for the Larger-the-better. S/N = -10*log (mean square of the inverse of the response) 
.2 Step2: Normalization Of S/N Ratio values
If the target value of original sequence is inestimable, then it has a representative of the "higher is better". The unique order can be normalized as follows:
(k)-min (k) * = ________________ (k)-min (k) When the "lower is better" is a representative of the original sequence, then the unique sequence should be normalized as follows:
(k)-(k) * = _________________ (k)-min (k) However, if there is a certain objective value (desired value) to be accomplished, the unique arrangement will be normalized in form:
Determination of deviation sequences Δ0i (k): The deviation sequence, Δ0i (k) is the absolute difference between the orientation arrangement x0 * (k) and the comparability sequence xi * (k) after normalization. 
Step3: Calculation of grey relational coefficient (GRC)
GRC for all the sequences states the relationship between the ideal (best) and actual normalized S/N ratio. If the two sequences approve at all points, then their grey relational coefficient is 1. The grey relational coefficient ξi(k) for the kth performance characteristics in the ith experiment can be expressed.
Δmin+ζΔmax ξi(k) = _____________________ Δoi (k)+ζΔma Where, Δoi is the deviance order of the reference sequence and the comparability sequence. ζ is distinguishing or identification coefficient's ∈ [0,1] (the value may be adjusted based on the actual system requirements). A value of ζ is the smaller and the distinguished ability is the larger. ζ = 0.5 is generally used.
Step4: Calculation of grey relational grade (GRG)
Subsequently the grey relational coefficient is derived, it is usual to take the usual value of the grey relational coefficients as the grey interpersonal grade. The grey relational grade is defined as follows γi=1/n∑ ( )
=1
In the real condition of unequal weight being carried by the various factors, the grey relational grade was extended and defined the weighted grey relational grade and its order 27 comparability sequences as shown in table 7. The grey relational grade γi signifies the level of correlation among the orientation sequence in addition to the comparability sequence. If the two sequences are identical, formerly the worth of grey interpersonal grade is identical to 1. The grey relational grade also designates the degree of impact on the comparability sequence could employ over the reference sequence. 
.5 Determination of optimum parameters
The weighted grey relational grade intended for each sequence is taken as a response for the additional analysis. The larger-the-better quality characteristic was used for analyzing the GRG, since a larger value indicates the better performance of the process. The number of repetitive test is one, since only one relational grade was acquired in each group for this particular calculation of S/N. The main effects plot for S/N ratio for work material 1 as shown in below graph. The grey relation grades are now analyzed with Taguchi in Minitab software. The best optimum condition is the (cs1,fd2,doc3,tt2) i.e., at a cutting speed of 1300rpm, feed rate of 50 mm/min, doc of 0.8mm and tool material HSS+TiN is the optimum condition for work material 1. The main effects plot for S/N ratio for work material 2 as shown in below graph. The grey relation grades are now analyzed with Taguchi in Minitab software. The best optimum condition is the (cs1,fd3,doc2,tt2) i.e., at a cutting speed of 1300rpm, feedrate of 70 mm/min, doc of 0.6mm and tool material HSS+TiN is the optimum condition for work material 2.
CONFORMATION TEST RESULTS
After determining the optimum conditions, confirmation test is to be done to check the responses obtained from the optimum conditions. 
Conclusion
A TGRA was suggested to study the optimization of multiple milling process parameters. Surface roughness and MRR are designated as quality objectives. Nine experimental runs based on orthogonal arrays were performed on two different composition work materials. Homogenous dispersion of Cu and Zn particles in the Al matrix shows an increasing trend in the samples prepared by stirring process, with manual stirring. The improved demand of lightweight materials with high strength to weight ratio and good mechanical properties because of this , Al6082 96%+Cu3%+Zn1% and Al6082 89%+Cu7%+Zn4% has more applications in the field of aerospace and automotive industries. The results from the research work suggest that with increase in composition of Cu and Zn an increase in hardness, tensile strength and improves corrosion resistance have been obtained.
Optimal parameter setting has been evaluated for Al6082 96%+Cu3%+Zn1% and Al6082 89%+Cu7%+Zn4%. i) The optimal parameter setting for work material 1 for Al96%+Cu3%+Zn1% has cutting speed =1300 rpm, feedrate=0.6mm/min, depth of cut=0.8mm, tool type=HSS+TiN.
ii) The optimal parameter setting for work material 1 for Al89%+Cu7%+Zn4% has cutting speed =1300 rpm, feedrate=70mm/min, depth of cut=0.6mm, tool type=HSS+TiN.
Taguchi-grey relational analysis method has been found satisfying for evaluating the optimum parameter settings and responding on a multi-objective optimization problematic in order to increase the quality and productivity.
